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Specification 

1 . Title of the Invention 
MEMORY CARD 

2. Scope of Claims 

LA memory card comprising: 

a) a pair of cover substrates having an interface portion to an external device 
and a display window portion in a predetermined position; 

b) an embedded substrate which includes a component connecting portion and 
is interposed between the cover substrates; 

c) a printed board which is provided with an input/output terminal for 
communication of information with an external device through the interface portion of 
the cover substrate and a semiconductor integrated circuit included in a microprocessor 
and a memory circuit which are electrically connected to the input/output terminal and 
is held in the component connecting portion of the embedded substrate; and 

d) an ultra thin liquid crystal display device which is provided in the 
component connecting portion of the embedded substrate at a portion corresponding to 
the display window portion of the cover substrate and has a structure in which a liquid 
crystal layer is interposed between a pair of film substrates, 

wherein the cover substrates and the embedded substrate are integrated with 
each other by pressure bonding and the semiconductor integrated circuit and the liquid 
crystal display device are electrically connected to each other. 

3. Detailed Description of the Invention 
[Technical Field to which the Invention Pertains] 

The present invention relates to a memory card which incorporates at least a 
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microprocessor and a memory circuit and is provided with an ultra thin display device 
which can display a content of the memory circuit. 
[Technical Background of the Invention and its Problem] 

Memory cards, which include microprocessors and memory circuits formed 
using semiconductor integrated circuits in a card body, can store a much larger amount 
of information as compared to conventional magnetic stripe cards, and can store 
information, which can be recognized only by an authorized individual, in the memory 
circuit. Therefore, the memory cards are attracting attention as a countermeasure with 
extremely high security against alteration and forgery of the conventional magnetic 
stripe cards, which are recognized as a social problem. 

However, in the case of existing memory cards, a card holder cannot read a 
content of memory unless the card holder holds a card over a dedicated card reader. 
Accordingly, the existing memory cards have such a drawback that, in the case where 
the memory card is applied to an electronic bankbook or the like for example, a card 
holder cannot read information such as balance in account or payment details in the 
memory only with a card alone at will. Therefore, memory cards incorporated with 
display devices which display a content of memory circuits are demanded. However, 
in the case of conventional memory cards simply combined with a display device, the 
memory cards cannot have an ultra thin structure with a thickness of 0.76 millimeters 
which is the standard of the International Organization for Standard (ISO) of magnetic 
stripe cards currently used as cash cards. 
[Object of the Invention] 

The present invention is made in view of the above-described circumstance and 
aims to provide a memory card which incorporates a microprocessor and a memory 
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circuit in the card body and an ultra thin display device which can display a content of 
the memory circuit, and is as thin as the conventional magnetic stripe card. 
[Summary of the Invention] 

In order to achieve the above-described object, in the present invention, a pair 
of cover substrates included in a card body, a printed board on which a microprocessor 
and a memory circuit are provided in an embedded substrate, and an ultra thin liquid 
crystal display device having a structure in which a pair of film substrates interpose a 
liquid crystal layer are provided. The memory circuit and the liquid crystal display 
device are electrically connected to each other and are integrated with each other by 
thermal pressure bonding. 
[Embodiments of the Invention] 

Hereinafter, the present invention will be described with reference to one 
embodiment illustrated in drawings. 

FIG. 1 is a perspective view of an ultra thin memory card with a display device 
according to the present invention. Semiconductor circuits for forming a 
microprocessor and a memory card are incorporated in a card body (10). An interface 
portion (12) provided on one end portion of the card is provided with a plurality of 
input/output terminals (14) for electrical connection between an external device such as 
a card reader and the semiconductor circuits. A display window portion (16) in which 
a transparent polarizer is embedded is further provided on the card body (10) at a 
position which is different from the interface portion (12). Although the position of 
the display window portion (16) may be anywhere as long as it does not overlap with 
the semiconductor circuits and the terminals (14) as described later, the display window 
portion (16) is preferably provided on an end portion on the opposite side of the 
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interface portion (12). 

Although at least a portion, which corresponds to a display device incorporated 
in the card body, of the display window portion (16) is desirably formed using a 
transparent polarizer, the entire top surface of the substrate may be formed using a 
transparent material. 

FIG. 2 is an exploded perspective view of the memory card shown in FIG. 1. 

The card body is formed by integrating a pair of cover substrates (18) and (20), 
an embedded substrate (22) interposed between the cover substrates (1 8) and (20), and a 
core sheet material (24) with each other by thermal pressure bonding. 

A plurality of openings (15) for terminals which forms the interface portion 
(12) shown in FIG. 1 are formed so as to penetrate the top cover substrate (18). The 
display window portion (16) is formed using a transparent plastic polarizing material. 

A component connecting portion (23) for connecting a printed board and a 
liquid crystal display device, which are described later, is provided in the embedded 
substrate (22). Although the component connecting portion (23) is provided so as to 
penetrate the embedded substrate (22) in this embodiment, it may be formed into a 
depressed portion depending on the thickness of the embedded substrate. 

A printed board (26) is held in the component connecting portion (23) in the 
embedded substrate so as to be connected to each other. One end of the printed board 
is provided with the plurality of input/output terminals (14) which corresponds to the 
openings (15) for terminals in the cover substrate (18). Further, at least semiconductor 
integrated circuits (28) and (30) for forming the microprocessor and the memory circuit, 
and an ultra thin liquid crystal display device (32) are provided on the board (26). The 
semiconductor integrated circuits (28) and (30) and the ultra thin liquid crystal display 
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device (32) are electrically connected to each other through a printed wiring provided 
on the substrate (26) and are connected to the input/output terminals (14). 

In this embodiment, the semiconductor integrated circuits (28) and (30) and the 
ultra thin liquid crystal display device (32) are provided on the opposite side surface to 
the input/output terminal (14) on the printed board (26). 

Insertion openings (34) and (36) for the semiconductor integrated circuit and an 
insertion opening (38) for the liquid crystal display device are provided in the core sheet 
material (24). 

Further, a metal foil (38) for diffusing heat generated by the printed board (26) 
is provided on a bottom surface cover substrate (20). A depressed portion (40) for 
connecting the semiconductor integrated circuits (28) and (30) is also provided in the 
metal foil (38). 

Note that although the embedded substrate (22) and the core sheet material (24) 
are formed on different bodies in this embodiment, both of them can be integrally 
formed. Furthermore, although the semiconductor integrated circuits (28) and (30) and 
the display device (32) are provided on the opposite side to the input/output terminals 
(14) on the printed board (26), they may be provided over the same surface depending 
on the thickness of the embedded substrate. 

FIG. 3 is a cross-sectional view of the printed board (26) shown in FIG. 2 along 
line X-X. The semiconductor integrated circuit (28) and the liquid crystal display 
device (32) are provided over the printed board (26) and are electrically connected to 
each other through the printed wiring (42) on the board. 

In a structure of the liquid crystal display device (32), a liquid crystal layer (44) 
is interposed between a pair of polyether sulfone film substrates (46) with a spacer (48) 
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sandwiched therebetween, and a polarizer (48) and a reflector (50) are provided on a 
bottom surface film substrate (46). Transparent conductive films (52) are formed on 
respective inner side surfaces of the liquid crystal layer of the film substrate (46). 

Although this embodiment shows a structure in which the printed board (26) on 
which the semiconductor integrated circuits (28) and (30) are provided is integrated 
with one of the pair of film substrates included in the liquid crystal display device, and 
in which one of the transparent conductive films (52) of the liquid crystal display device 
is directly connected to the wiring (42) on the printed board, the printed board (26) on 
which the integrated circuit (28) is provided and the liquid crystal display device (32) 
may be separately formed. 

According to the liquid crystal display device of the present invention formed 
using the polyether sulfone film substrate, the film substrate 46 can be formed to less 
than or equal to 0.2 mm in thickness. Therefore, the display device can be formed to 
less than or equal to 0.6 mm in thickness in total even if the thickness of the reflector is 
0.1 mm. Accordingly, a memory card with an ultra thin display device which cannot 
be achieved with a conventional liquid crystal device formed using a glass substrate can 
be provided. 

Note that as power supply for the semiconductor circuits and the liquid crystal 
display device, electric power may be supplied to the card from an external device. 
Alternatively, a sheet battery formed using a high molecular film may be incorporated in 
the card. Further alternatively, a flat panel switch for making the display device flash 
as appropriate may be provided. Further, although the pair of cover substrates on the 
top and bottom surfaces and the embedded substrate interposed therebetween have the 
same size in this embodiment, the embedded substrate may be smaller than the 
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periphery of the cover substrate by providing convex portions facing each other on edge 
portions of the cover substrates. 
[Effect of the Invention] 

As described above, according to the present invention, the memory card 
includes the liquid crystal display device formed using the film substrates. 
Accordingly, the memory card can be formed to the same thickness as a universal 
magnetic stripe card, an ultra thin memory card which is compatible with a magnetic 
stripe card device by provision of a magnetic stripe can be provided, and a card holder 
can see the content of the memory circuit displayed at will. Further, the thickness of 
the memory card is the same as that of the conventional card, which is convenient in 
carrying it. 

[Brief Description of the Drawings] 

FIG. 1 is a perspective view of a memory card with a display device of the present 
invention; FIG. 2 is an exploded perspective view of the memory card shown in FIG. 1; 
and FIG. 3 is a cross-sectional view of a printed board in FIG. 2 along line X-X and is an 
enlarged view for specifically describing a liquid crystal display device which is 
effective in the present invention. 

14 - input/output terminal 16 ••• display window portion 18, 20 ••• cover substrate 22 

- embedded substrate 26 - printed board 28, 30 - semiconductor integrated circuit 32 

- liquid crystal display device 46 - film substrate 

Agent/Patent attorney: Takahisa KIMURA 
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